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In the atmospheres and ionospheres of planets where 

there is high concentration of oxygen atoms/molecules 

and ions Langmuir probe measurements have been 

shown to distort. Most materials when oxidized form an 

electrically resistive layer on the surface of the probe 

that will reduce the current collected by a given probe's 

bias voltage. This reduction in current then changes the 

current-voltage (I-V) curves and the resulting measured 

plasma parameters (e.g. density, temperature, poten-

tial). TiN (Titanium Nitride), DAG (a resin based 

graphite dispersion), or Gold are the currently used 

coatings for Langmuir probes, yet they pose issues 

when exposed to an oxygen-rich space environment. 

Iridium and Rhenium are selected as new coating can-

didates because they strongly resist oxidization and re-

main highly conductive even in their oxidized forms. 

Here we present the oxidation effect on the measure-

ments of Langmuir probes made of current coating ma-

terials (DAG, Gold, TiN) and new coating materials 

(Iridium and Rhenium) tested against control materials 

(Copper and Nickel) in the laboratory. An argon plasma 

chamber is used to compare the probe`s I-V curves be-

fore and after the oxidation process. The oxidation pro-

cess is performed in an oxygen plasma chamber in 

which both O+ and O2
+ are created and accelerated to-

ward the probe surface with the energies of 1.5 and 10 

eV and the flux 1018 Ions m-2 s-1. Our results show that 

the TiN and Gold probes have significant changes in 

their I-V curves after exposure to the oxygen plasma. 

DAG shows a small oxidation effect on the probe meas-

urements but is known to erode over time due to gase-

ous oxidized forms. Iridium outperforms all the other 

testing materials with almost unchanged I-V curves af-

ter oxidation process. Due to its extreme hardness, Irid-

ium is a suitable new coating material for future in situ 

Langmuir probes. Additionally, this new coating can be 

also applied for other plasma instruments in which the 

electrode surfaces pose a risk of being exposed to oxy-

gen. 
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Figure 1: The I-V curves (Left) and first derivatives 

of I-V curves (Right) of TiN, Gold, DAG, and Irid-

ium. 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 


